Recently, next generation sequencing (NGS) technologies have led to a revolutionary increase in sequencing speed and costefficacy. Consequently, a vast number of contigs from many recently sequenced bacterial genomes remain to be accurately mapped and annotated, requiring the development of more convenient bioinformatics programs. In this paper, we present a newly developed web-based bioinformatics program, Bacterial Genome Mapper, which is suitable for mapping and annotating contigs that have been assembled from bacterial genome sequence raw data. By constructing a multiple alignment map between target contig sequences and two reference bacterial genome sequences, this program also provides very useful comparative genomics analysis of draft bacterial genomes.
Background:
Recently, with the application of NGS technologies, the number of sequenced prokaryotic genomes has increased dramatically. According to published reports (GOLD database [1], February 2012) the current number of completed prokaryotic genome sequences is 2,802, and the number of incomplete prokaryotic genome sequences is 7,001. In addition, a vast number of prokaryotic genomes are predicted to be sequenced in the upcoming years. At present, one of the most challenging problems for microbiologists is how to quickly analyze and annotate the huge amount of raw bacterial genome sequence data that is rapidly being deposited into public databases. One way to solve this difficulty could be to develop more userfriendly genome analysis programs that can be used by microbiologists with no professional informatics training. In particular, accurate contig mapping is an important step in constructing the final bacterial genome sequences. Although several contig-mapping programs are currently available, they are still insufficient to guarantee both the accuracy of the final bacterial genome sequence and user-friendliness. In this paper, we present a newly developed web-based program, Bacterial Genome Mapper, which is used to map bacterial genome contigs. This program maps contigs using the information that is obtained from multiple alignments between target contigs from bacterial genome sequence raw data and one or two corresponding reference genome sequences. The unique mapping process used by this program also enables the comparative genomics analysis of a draft bacterial genome sequence.
Methodology:
The pipeline process of the Bacterial Genome Mapper is explained in (Figure 1A ). This web-based program constructs contig maps by performing multiple alignments between target genome contigs and reference bacterial genome sequences ( Figure 1B Also, the detailed locations of individual contigs in the merged contig relative to the two reference genome sequences are shown in the result analysis file (blastout file).
Conclusion:
Bacterial Genome Mapper is used to map contigs and construct comparative genome maps by wide alignments between target bacterial genome contigs and one or two reference bacterial genome sequences. In addition, using the paired end sequences and the Genbank files of the reference genomes, the Bacterial Genome Mapper helps in finishing and annotating a draft bacterial genome sequence. It is a user-friendly web-based program that can be used even by microbiologists with little or no professional informatics training. Due to its userfriendliness, free accessibility and effective applications toward finishing a draft genome, Bacterial Genome Mapper is likely to become one of the most popular bioinformatics programs for bacterial genome analysis in the future.
